Recently in this laboratory (1) soybeans grown on manganese-deficient field plots were analyzed for ascorbic acid and ascorbic acid-oxidizing enzymes. Contrary to some reports in the literature, no consistent relationship was found between manganese deficiency symptoms and ascorbic acid or the enzymes which oxidize it. The present study was performed with solution cultures to provide a more rigid deficiency of manganese.
O-p-nitrophenylthiophosphate) dust was applied to all solution-cultured plants at 36 and 50 days to control thrips and red spiders.
The determination of manganese in distilled water and in cultural solutions was made by a periodate method which combined and modified those of PEECH (2) and SANDELL (3) . The Evelyn photoelectric colorimeter was used with filter no. 520. Plants were harvested at approximately the same morning hour in each sampling period. Stems were cut at the stem-root transition zone and samples were held in an ice-cooled, insulated chest until they could be placed in the electric refrigerator. Leaves and pods were removed within three hours after harvesting. Duplicate groups of plants from each treatment were processed. In the first harvest 10 plants, in the second through fourth harvests eight plants, and in the remaining three harvests five plants comprised each duplicate sample. Weighed samples were autoclaved at 15 pounds pressure for eight minutes and dried for approximately 84 hours at 700 C in a vacuum oven. The only change from the method previously described (1) in the analysis for ascorbic acid was the addition of 1% ammonium sulphate to clarify leaf and pod extracts. The determination of enzymic ascorbic acid-oxidizing activity was made by the method previously described (1) .
Although the manganese content of the distilled water was less than 0.01 p.p.m., all plants on the three levels of manganese developed similarly during the first four weeks of growth. At 27 days, the first sampling period, a slight weight difference in the plants was positively related to manganese supplied. At 30 days the two groups on restricted manganese showed definite interveinal chlorosis of newer leaves. The deficiency symptoms of the plants became increasingly severe and pronounced chlorosis with loss of some leaves, growing points, blossoms, and pods occurred in both groups on restricted manganese. In contrast, the plants on the highest level of manganese grew vigorously and produced leaves of normal color.
Root growth was very poor in the plants receiving no added manganese. The upper portion of the main root and the rootlet tips were also markedly discolored. Roots of plants receiving 0.01 p.p.m. were longer but less branched than those receiving 2.00 p.p.m. There was no discoloration of roots of plants on the two higher levels of manganese.
No seed was produced by either of the two deficient groups of plants. However, these groups produced a similar number of small empty pods. Size of pods and seed formation was apparently normal for the plants grown in cultures to which 2.00 p.p.m. of manganese had been added.
In only two instances was a significant positive relationship observed between manganese content of the solutions and ascorbic acid concentration of the plant material when statistical analysis was applied to the data (table I) 
